Abstract: Child overweight is a growing problem in wealthy countries. There is also evidence that child overweight varies by race/ethnicity and socioeconomic status. In this paper we use data from two recent birth cohort studies in the United States and England to address four questions: 1) Are race/ethnic and immigrant status associated with child overweight? 2) Is the association between socioeconomic status and child overweight similar across race/ethnic and nativity subgroups? 3) Does the timing of mother's migration moderate the association between immigrant status and child overweight? and 4) Does mother's obesity mediate the association between race/ethnicity and nativity and child overweight? Our findings indicate that 1) race/ethnicity and immigrant status are risk factors for child overweight in both countries, 2) the influence of socioeconomic status differs by subgroup, 3) mother's age at migration does not moderate the association, and 4) mother's obesity mediates some of the race/ethnic disparities in child overweight.
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Introduction
Child overweight and obesity are rapidly becoming serious health problems in wealthy countries (Sassi 2010) .Overweight and obesity are associated with diabetes, hypertension, and high cholesterol during childhood (Daniels 2009 ) and with obesity and obesity-related diseases during adulthood (Whitaker et al. 1997; Dietz 1998; Nader et al. 2006) . Compounding the seriousness of the trend in child obesity are stark disparities by race/ethnicity and socioeconomic status. In the United States, black and Hispanic children are much more likely to be obese than white children, and poor children are more likely to be obese than non-poor children (Ogden et al. 2010) . Similar disparities by socioeconomic status have been documented in other wealthy countries, and similar race/ethnic disparities have been documented in England (Jebb et al. 2004; Wardle et al. 2006; Balakrishnan et al. 2008; Harding et al. 2008 ).
Child overweight may also vary by nativity status. Despite their relatively low economic status, Latino immigrants (adults) to the United States actually have lower rates of obesity than their native-born counterparts, though this advantage fades with time (Antecol and Bedard 2006) .
In the United States, the evidence is mixed as to whether or not the immigrant advantage extends to the children of immigrants (Van Hook and Balistreri 2007; Balistreri and Van Hook 2009; Li et al. 2010; Van Hook and Baker 2010) , and there is virtually no evidence about the influence of nativity status for child obesity in other countries. This paper addresses four questions. First, we ask whether disparities in child overweight exist for a broad set of race/ethnic and immigrant subgroups. Second, we ask whether the association between socioeconomic status and child overweight is similar for different race/ethnic and immigrant subgroups. Third, we ask whether mother's age at arrival in the host country moderates the association between immigrant status and child overweight. And finally, we ask whether mother's obesity mediates child's overweight. We address these questions using data from the United States and England. Comparing the United States and England is useful for several reasons. First, England is similar to the United States in terms of culture, social inequality, and rapidly increasing overweight and obesity rates. Second, health differentials between ethnic groups and whites in England are of similar magnitude to those found in the United States for a variety of markers (Nazroo et al. 2007; Teitler et al. 2007 ). Third, England contains a much broader range of race/ethnic and immigrant subgroups than exists in the United States, which allows us to see if patterns observed in the United States can be generalized to a broader set of subgroups. Fourth, while immigrant groups in England (Asians, blacks, and whites) are very different from the Hispanic immigrant majority in the United States, in both countries they tend to have lower socioeconomic status, in terms of both education and income. And finally, the role of nativity status in health-and child overweight in particular-is almost completely unexamined in England, largely because of data limitations.
Background
Race, ethnic and nativity differences
Racial and ethnic disparities in obesity are well documented in the United States, where both Hispanic and black children face much higher levels of obesity and overweight than white children (Ogden et al. 2010 , Kimbro et al. 2007 . Similarly, a number of studies in England show that obesity is more prevalent among children of black Caribbean/black African ancestry and Asian ancestry (Pakistani, Bangladeshi, Indian) than among white children (Jebb et al. 2004; Wardle et al. 2006; Balakrishnan et al. 2008; Harding et al. 2008) . Unfortunately, none of the England-based studies uses nationally representative data.
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In addition to a well-developed literature on race and ethnic disparities, a number of researchers have examined the association between obesity and nativity status. Foreign-born status appears to provide a protective effect against obesity for adults in the United States, either due to healthy immigrant selection or protective cultural practices, although the effect dissipates with duration of residence (Antecol and Bedard 2006) . Having a foreign-born mother has also been found to protect against low birth weight among children (Landale et al. 1999; AcevedoGarcia et al. 2005; Bates and Teitler 2008) . Finally, there is evidence in both countries that foreign-born mothers adhere to healthier behaviors than native-born mothers, including higher rates of breastfeeding and lower rates of smoking (Jackson et al. 2009 ).
Given the health advantage associated with immigrant status, we might expect that having a foreign-born mother would be protective against child overweight and obesity, at least among children of similar race/ethnic backgrounds. However, studies that have examined body mass index (BMI) trajectories in the United States are decidedly mixed. One set of studies using the Early Childhood Longitudinal Study-Kindergarten Cohort (ECLS-K) and focusing on changes between kindergarten and fifth grade finds that children of immigrants are heavier and gain weight faster than children of native-born parents (Van Hook and Balistreri 2007; Balistreri and Van Hook 2009; Van Hook and Baker 2010) . In contrast, Li et al. (2010) , using data from the Early Childhood Longitudinal Study-Birth Cohort (ECLS-B) and looking at cross-sectional rates of obesity at ages nine months and four years, find no difference between children of native-and foreign-born parents.
Whereas the evidence on the association between immigrant status and child overweight and obesity in the United States is mixed, no studies have examined nativity and body weight in England, largely due to a lack of data. Although England has exceptionally strong population 4 based cross-sectional and longitudinal surveys, until recently respondents were not asked about their country of birth. The Health Survey of England, a rich source for health studies, asked only country of birth of a small nonrepresentative subsample of ethnic minorities in the 2004 survey; thus researchers have had to extrapolate from studies that look at ethnic differences in child obesity without considering nativity (Labree et al. 2011) . The latest birth cohort study in the United Kingdom-the Millennium Cohort Study (MCS)-asks about mothers' country of birth and thus allows a comparison of obesity between children of native-and foreign-born mothers. Based on the findings described above, we hypothesize that nonwhite minority children will have higher rates of overweight in both the United States and England. We also hypothesize that children of immigrant parents will have a lower risk for overweight than their native born counterparts within each race/ethnicity.
The role of income and education
The relationship between child overweight and socioeconomic status is complicated. On the one hand, higher income may result in more money available for high-quality food and a safe environment in which children can be physically active. On the other hand, higher income may lead to the purchase of excess calories, especially among immigrants from countries where food is less abundant than the United States. Specifically, parents from disadvantaged race/ethnic groups and parents with immigrant backgrounds may have different ideas about child overweight and may consider overweight to represent a healthy body type associated with economic success.
Likewise, maternal education could be either a protective factor or a risk factor for child overweight. In general, high maternal education should lead to more knowledge about healthy food and activity choices, in which case we would expect children of educated mothers to be at lower risk of overweight. For some ethnic minority groups, however, and particularly for 5 immigrant mothers, low education may result in the adherence to more traditional cultural practices, including food preparation, which are actually protective against overweight.
Moreover, for mothers who were educated in a different country, education may not have the same relationship to diet and exercise behaviors as it has for mothers educated in the United States or England.
With respect to the empirical evidence, for the general population in both the United States and England, high income and education appear to be protective against child overweight.
Evidence from the National Health and Nutrition Examination Survey (NHANES) demonstrates clear income and education gradients in obesity for white children in the United States, with higher income and education being protective against obesity. However, this is not the case for black and Hispanic children (Ogden et al. 2010) . The gradient for these children is muted and in some cases nonexistent. Likewise, children of immigrant parents with higher income and education levels appear to be at higher risk for overweight, especially if their mothers were born in an economically underdeveloped country (Van Hook and Balistreri 2007 According to assimilation theory, the longer immigrants live in the host country the more similar they become to the local population in terms of their attitudes and behaviors. Thus, any advantages that immigrant parents bring with them in terms of their health and health behavior will be stronger for children whose mothers arrived in the United States or England more recently. They also should be stronger for children whose mothers migrated as adults (as compared with those whose mothers migrated during childhood) insofar as the latter are expected to assimilate more quickly to local culture than the former. Those who migrate as adults should also be more likely to be healthy based on "healthy immigrant selection." Prior studies indicate that immigrants are healthier, on average, that those who do not immigrant.
Mother's age at arrival and duration in country of residence have been examined only recently in the United States, and there are no studies on this topic in England. Van Hook and colleagues (2007) found that immigrant mothers' generation status, measured as those who arrived either before or after the age of 12, was associated with child BMI trajectories, but the relationship varied according to the level of economic development of the country of origin.
Among children of immigrant parents from less developed countries, having a mother who migrated after age 12 was protective against weight gain, but only for those who were of low socioeconomic status in the United States. In contrast, Van Hook and Baker (2010) found that boys of mothers who immigrated after age 12 were heavier than boys of mothers who immigrated earlier in childhood. In short, the evidence on the influence of mother's age at migration on child overweight is mixed.
Based on the findings cited above, we hypothesize that the protective effect of immigrant status will be stronger for children whose mothers migrate at later ages. We believe that using adulthood is the appropriate cut point to measure these differences 7 
Maternal obesity
Mother's BMI and obesity status are expected to be associated with child overweight because of genetic factors as well as cultural attitudes and practices. We also know that mother's obesity varies significantly by race/ethnicity and nativity status. Thus, mother's obesity is a potential mediator of the association between race/ethnicity and nativity status and child overweight. In the United States, mother's obesity is a predictor of child overweight and strongly associated with child obesity at age three for Hispanics, blacks, and whites (Kimbro et al. 2007 ).
In England, there is also evidence that maternal obesity is associated with child overweight, though differences by subgroup were not examined (Hawkins 2009 ). Maternal obesity has not been explored as an explanation for nativity differences in child overweight. Based on these findings, we hypothesize that maternal obesity should be highly related to child overweight for all subgroups and should mediate race/ethnic and nativity differences in child overweight.
Data and Methods
Data
This study relies on two national birth cohort studies that follow children from birth to middle childhood: the Fragile Families and Child Wellbeing Study (FFS) for the United States and the Millennium Cohort Study (MCS) for England. Both studies are based on probability samples and both contain rich longitudinal information on children and their families. In addition, these studies are particularly well suited for comparison due to the sampling time frames and the consistency of age at follow-up. The FFS follows 4,898 children born in large U.S. cities between 1998 and 2000 and is representative of urban births. The FFS oversamples nonmarital births and includes a large number of race and ethnic minorities. Mothers and fathers were interviewed in the hospital soon after the birth, and follow-up interviews were conducted 8 when children were ages one, three, five, and nine. The FFS sample of immigrant and nativeborn mothers is similar to the national population as reported in vital statistics. The FFS sample size is 2,930.
The MCS is a nationally representative sample of 18,818 children born in the United Kingdom in 2000-2002. The first interview was conducted when the child was nine months old, and follow-up interviews were conducted at ages three, five and seven. The data include oversamples from disadvantaged areas and areas with a high proportion of ethnic minority residents. For this paper, we exclude Scotland, Wales, and Northern Ireland from the sample, as these countries combined have fewer than 150 non-white respondents. We also restrict the sample to children whose biological mothers are the respondents in each wave, to be consistent with the FFS. Because the first wave of the MCS is at nine months (rather than at birth in the FFS), the biological mother is not the primary respondent in a small proportion of the sample.
We end up with a sample of 6,816 children.
Measures
Overweight. Body mass index (BMI) is calculated from weight and height measurements for children at ages three and nine in the United States and ages three and seven in England. BMI is categorized by age in months and gender percentiles according to the Centers for Disease Control and Prevention (CDC) guidelines (CDC 2000 white, Asian (Pakistani, Bangladeshi, and Indian), and black (Caribbean and African).
Age of arrival. In both datasets questions are asked about when immigrant mothers came to the United States or England. We use these measures to distinguish between mothers that arrived at age 17 or younger and those that arrived at age 18 or later. We chose age 18 as the cut point in order to best estimate differences for immigrants who come as dependents versus those who select to come as adults. Those who migrate at or after age 18 are more likely to be healthy based on both selection and cultural health behaviors. Additionally, the results are not sensitive to other cut points such as using age 12 as the cutoff rather than age 18, which has been done in previous research looking at acculturation and child BMI growth (Balistreri and Van Hook 2009) .
Socioeconomic status. We use family income and mother's education to measure socioeconomic status. To measure education we use a dichotomous indicator to distinguish between mothers with "high" and "low" education. In the United States "low education" equals having a high school diploma or less, and "high education" equals having some college or more.
In England, the measure picks up a similar level of skill by categorizing mothers who have 10 completed their O-levels or less as "low education," and those who have completed A-levels or the vocational equivalent or higher as "high education." Ordinary levels are the exams students take when they leave high school. A-levels are the exams students take when they are preparing to enter college. A-levels require additional years of study and thus they are equivalent to 'some college' in the US (Jackson et al. 2011 ).
For income, we use an indicator of whether or not the family is poor, which we categorize as being in the bottom 30% of the income distribution in either the United States or England, which matches up closely with the 50%-of-median-income measure commonly used for international comparisons of poverty. The measure is adjusted for family size. We conducted sensitivity analyses using continuous measures of education and income, and the results are robust to these specifications.
Control variables. Our analysis controls for several variables that are expected to be associated with child's overweight as well as race, ethnicity, and nativity. These include gender, mother's marital status, child's age in months, mother's age at birth, parity, and whether the child was low birth weight (less than 2,500 grams). We estimated additional models that included a number of other typical child obesity model covariates, such as breastfeeding and maternal employment (available upon request), but these did not impact the findings.
Method Table 1 presents percentages of overweight and all covariates for the total sample in the United States and England and for each race/ethnic and nativity subgroup. Tables 2 and 3 present estimates from multivariate logistic regression models that examine the association between race/ethnicity and nativity status and child overweight at age nine in the United States and age seven in England. These tables include models that interact socioeconomic status by race/ethnic 11 and immigrant status, first by income and then by education, in order to determine whether the association between socioeconomic status and race/ethnicity and nativity status is similar across all subgroups. We estimated models that divided the foreign-born race/ethnic groups into those whose mothers migrated at or after age 18 and those whose mothers migrated before age 18.
Because we did not see any differences by mother's age results from these models are reported in Appendix 3. Finally, the tables include models that test the extent to which mother's body weight accounts for differences in child overweight. Each of these models is estimated for children at ages three and seven/nine; since the patterns for younger children were less significant than those for school-age children, the former are reported in the Appendices 1 (United States) and 2 (England). Stata/SE version 11 software was used to conduct all analyses.
Results
As shown in Table 1 there is noteworthy subgroup variation by race/ethnicity and nativity on overweight in both the United States and England. In the United States, we find that at age three, black children have the same risk of being overweight as white children. Hispanic children with native-born mothers are much more likely to be overweight than white children, as are Hispanic children with foreign-born mothers. At age nine, both blacks and Hispanics are more likely to be overweight than white children, and there is very little difference within the Hispanic group by maternal nativity status.
In England, we find that at age three, all Asians are less likely to be overweight than whites, whereas black children with foreign-born mothers are much heavier than all the other subgroups. At age seven, the patterns are slightly different. Asians are similar to whites, though native-born Asian children are slightly heavier than whites. Black children with native-born 12 mothers are also more likely than whites to be overweight, but again, black children with foreign-born mothers are the heaviest of all the groups.
Maternal obesity also varies by both race/ethnicity and nativity status in the United
States. Native-born black and Hispanic mothers are more likely to be obese than native-born white mothers, but the difference between whites and foreign-born Hispanics is much smaller, especially at the year nine wave. At wave nine, foreign-born Hispanics are much less likely to be obese than native-born Hispanics. In England, there is less variation in maternal obesity, except for blacks who are heavier than other groups. Among blacks, foreign-born mothers are more likely to be obese than native-born mothers.
When we break down the foreign-born groups into those who arrived before versus after age 18, we find a fairly equal mix of U.S. Hispanics and English Asians in each category.
However, black immigrants in England are much more likely to have arrived as adults. In fact,
we are unable to conduct the multivariate analyses by mother's age for blacks in England due to these sample size restrictions.
The subgroups also differ with respect to the control variables. In the United States, white mothers are more likely to be married than nonwhite mothers. In England, regardless of immigration status, Asian mothers are more likely to be married and black mothers are less likely to be married than white mothers. We also find clear race/ethnic/nativity differentials in low birth weight in both countries. Black children are more likely than white children to be low birth weight in the United States, and both black children and Asian children are more likely to be low birth weight in England.
All foreign-born groups are more likely to be poor than native-born groups, with the exception of whites in England. The same patterns by race/ethnicity and nativity status can be 13 seen for low maternal education in the United States, but the pattern is less clear in England, where native-born Asians and native-born blacks actually have levels of education that are similar to those of whites. In both countries, foreign-born minorities-Hispanics in the United
States and blacks and Asians in England-are more likely to have low education than their native-born counterparts.
Multivariate analyses
Our first question asked whether race/ethnicity and nativity status are associated with child overweight. We hypothesized that nonwhite minority children would have a higher risk of overweight in both the United States and England. We also hypothesized that children of immigrant parents would have a lower risk for overweight than children of native-born whites and children of similar race/ethnic groups. The results for middle childhood are presented in Tables 2 (United States) and 3 (England) using logistic regression models.
1 Looking first at the results for the United States, model 1 indicates that blacks and native-born Hispanics are significantly more likely to be overweight at age nine than whites. In England (Table 3) , there is also evidence that children of native-born race/ethnic minorities are more likely to be overweight at age seven, although the coefficients are not always statistically significant. With respect to nativity status, the children of Hispanic immigrants have a higher risk of overweight than the children of native-born whites and the same risk as children of nativeborn Hispanics. In England, the children of foreign-born black mothers have a higher risk of overweight than native-born white and native-born blacks. Children of foreign-born Asians are no different from children of native-born whites (or native-born Asians).
Our second research question asked whether the influence of socioeconomic status is similar across different race/ethnic and nativity subgroups. We hypothesized that low education 1 and low income would be risk factors for child overweight for native-born white children but less so for nonwhite children. We also hypothesized that low income and low education would be protective against overweight among children of immigrant mothers. As shown in model 2 of Table 2 , low income appears to be slightly protective overall against overweight (though only significant at the 0.10 level), whereas low maternal education is a risk factor. Poor children are not statistically different from non-poor children, and children of parents with low education levels are more likely to be overweight than children of more educated parents. When both income and education are added to the model, the race/ethnic differences in overweight do not change.
In model 3 in Table 2 , we see that while low income is not significantly associated with overweight for white children (if anything low income increases the likelihood of overweight), low income reduces the risk of overweight for nonwhite children. The interaction with low income is statistically significant only for black children but the overall pattern is similar for all groups. When we interact the race/ethnic and nativity subgroups with education in model 4, we see a similar pattern: Having a mother with low education reduces the risk for child overweight.
Though the interaction is not significant, we can see that for children of foreign-born Hispanic mothers, low education is associated with a higher risk of overweight. Interestingly, these patterns are not as apparent for toddlers in the models examining overweight at age three (Appendix 1).
For England (models 3 and 4 of Table 3) , we see that, except for whites, the coefficients for children of nonwhite native-and foreign-born mothers are negative, suggesting that low socioeconomic status is protective of minorities in this country. The coefficients are not always statistically significant, and the significance levels change depending on whether we use income 2 or education, but the overall pattern is consistent with a lower risk of overweight. White immigrants are an exception. Here we see that for children born to white immigrant mothers, low income and low education are associated with an increase in the risk of overweight.
Our third question asked whether the timing of mother's arrival in the host country is associated with overweight among immigrant children. We hypothesized that the protective effect of immigration status would be greater among children whose mothers immigrated to the United States and England as adults (see Appendix 3). These results are not presented in Tables   2 and 3 because none of the differences were significant. We estimated alternative models that used age 12 as a cut point and a continuous measure of years in the host country as well, but neither of these specifications changed the results.
Our fourth research question asked whether mother's obesity mediates child's risk of being overweight. In model 5 mother's obesity is added to the income interaction model, and in model 6 it is added to the education interaction model. As expected, maternal obesity is significantly associated with child overweight. Moreover, adding mother's obesity to the models explains some of the increased risk for child overweight among children of native-born blacks and native-born Hispanics in the United States. It does not mediate disparities for foreign-born Hispanics who are overweight despite the fact that their mothers have obesity levels on par with whites. Unlike in the United States, adding mother's obesity status to the models does not mediate subgroup disparities in England.
Sensitivity Tests
We conducted a number of sensitivity analyses, and our results were robust to a variety of different specifications. Specifically, we ran all results using continuous measures of income and education to ensure that our results were not sensitive to the cut points used. We also ran all 3 results separately for boys, as a previous study by Van Hooks and colleagues (2010) found that generational differences in child BMI growth patterns among children of immigrants were stronger for boys than for girls. We find that while the patterns were slightly stronger for boys, gender differences were not statistically significant. Finally, we ran models including a variety of other control variables such as breastfeeding and maternal employment that may play a role in socioeconomic and generational status differences in child overweight. Adding these measures to the models did not change the results.
Conclusion
This study extends our understanding of race/ethnic and nativity differences in child overweight, both for toddlers and for school-age children in the United States and England by 1) examining disparities by race/ethnic and nativity subgroup difference in child overweight in the United States and England, 2) exploring differences in the role of socioeconomic status by race/ethnic/nativity status, 3) examining differences among the foreign-born based on mother's time of arrival in the host country, and 4) examining the role of maternal obesity as a mediator of child overweight.
With respect to our first question-whether child overweight is associated with minority status and immigrant status-we find that for most subgroups, minority status is associated with a higher risk of overweight. In the United States, both Hispanic and black children of native-born mothers have a higher risk of overweight than children of native-born whites. In England, children of native-born black mothers have a higher risk of overweight, and in some models, children of native-born Asian mothers have a higher risk. These findings are consistent with our original hypothesis about minority status being a risk factor for child overweight. The picture for immigrant status is different. Whereas we hypothesized that immigrant status would be 4 protective of child overweight, our findings indicate otherwise. Indeed, the children of foreignborn black mothers in England show an increased risk of overweight as compared with children of native-born black mothers.
Regarding our second question-whether socioeconomic status influences child overweight and whether the association is the same across different race/ethnic and immigrant groups-we find some support for the argument that socioeconomic status operates differently for minorities as compared with whites. In the United States, low income and low education are protective for children of black mothers. The pattern is similar (though not statistically significant) for Hispanic children in the United States and for all minority groups in England.
Our results are consistent with previous literature for the United States that shows a strong negative socioeconomic gradient in child overweight and obesity for white children but less so for nonwhite children ( Hook study. Alternatively, maternal high income and education levels might not be as protective for children whose mothers grew up in families with lower income and education, and the intergenerational transmission of socioeconomic status likely varies by race/ethnic and nativity group.
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Regarding our third question-whether mother's age at migration moderates the influence of immigrant status-we find no support in either country for our hypothesis that having a mother who immigrated after age 18 would be protective of child overweight. This finding holds regardless of where we set the cut point for mother's age. Finally, regarding our fourth question-whether mother's obesity mediates the association between minority status and child overweight-we find limited support for our hypothesis. Interestingly, the influence of maternal obesity and family socioeconomic status are stronger for school-age children than for toddlers in both the United States and England. This finding is contrary to what we might expect, as it seemed likely that the influence of maternal obesity (whether by genetics or diet) and socioeconomic status by income or education would be stronger when children are younger and less likely to be influenced by outside forces. Note, however, for most race/ethnic groups, disparities in overweight are simply larger at older ages, which could explain why the effects of maternal obesity and socioeconomic status appear stronger.
In sum, we find significant race/ethnic and nativity differences in child overweight, but not always in the expected directions. The fact that socioeconomic status is not a primary risk factor for nonwhite children compounds the complicated nature of overweight disparities in both the United States and England. Having a foreign-born mother does not have a protective effect for the children of immigrants, and for blacks in England, it increases the risk of overweight 
Notes
